Single-vesicle catecholamine release has greater quantal content and faster kinetics in chromaffin cells from hypertensive, as compared with normotensive, rats.
In a previous study performed in the intact adrenal gland (Lim et al., 2002), stimulation with acetylcholine (ACh) or high K(+) concentrations (K(+)) produced greater catecholamine release in spontaneously hypertensive rats (SHR), as compared with normotensive animals. In this study, the time course of secretion was in the range of minutes. Hence, we do not know whether enhanced release is due to greater quantal content and/or distinct kinetics in SHRs and control animals. To get insight into the mechanism involved in such enhanced catecholamine secretory responses, we performed a single-vesicle release study in primary cultures of adrenal chromaffin cells, recorded with amperometry. Cells were stimulated with 2-s pulses of 1 mM ACh or 70 mM K(+). The secretory responses to ACh or K(+) pulses in SHR cells as compared with control cells had the following characteristics: 1) double number of secretory events, 2) 4-fold augmentation of total secretion, 3) cumulative secretion that saturated slowly, 4) 3-fold higher complex events with two to four superimposed spikes that may be explained by faster spike kinetics, 5) about 2- to 3-fold higher event frequency at earlier post stimulation periods, and 6) 2- to 5-fold higher quantal content of simple spikes. We conclude that SHR cells have faster and larger catecholamine release responses, explained by more vesicles ready to undergo exocytosis and greater quantal content of vesicles. This could have relevance to further understand the pathogenic mechanisms involved in the development of high blood pressure, as well as in the identification of new drug targets to treat hypertension.